FIGURE 1. WESTERN BLOT ANALYSIS OF P. SALMONIS 
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FIGURE 2 



A. ORF's in the region of the ospA gene from P. salmonis 
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B. DNA sequence of ospA gene from P. salmonis (SEQ D):l) 

ATGAACAGAjtXiiATGTTTGCAAGGTAGTAGTCTAATO 

ACTOTAGTCGTCAAGAAGTO^GCTGCGACTGGG^ 

TAA&OQTAGTGCTCGAGTTGCAA^ 

GGTCAATCGATGGATCA3CAGGATAAW 

TGACACGTTGGCXSTAATCCAGATACajGGCAATAGTTAT^ 

CaaTAAGCAAGAGCGTCGCCAGCAATATTGTCGAGAAT^ 

CAAGAGATTTAC0GCACTGCATGCO3GCAACCGGATGGTC^ 

Amino acid sequence of OspA protein (SEQ ID;2) 

MNRGCLQGS2 LI 1 1 S WLVGCAQ^SRQE^GAATGAWGGVAGQLFGKGSGRVAI^GGAVLGGLIGSKI 

GQSMDQQDKIKIJJQSLEKVKAGQVTRWRNPDTGNSYSVEPVRT^ 

QEIYGTACRQPDGRWQVISTBK 

C. Sequence alignment of the OspA proteins of P salmonis 
and R. prowazekii 
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FIGURE 3 



A. Map of plasmid pBC-17kDa encoding the ospA ORF. 
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B. Western blot analysis of OspA expression. 
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FIGURE 4 



A. Strategy for construction of the K coti codon optimized ospA gene. 
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B. Oligonucleotide #1 (SEQ ID:9) 

C0CCA.GGGTTTTCCCAGTCACGR.CGGATCCGTCTCATATGC(3TOGTTGCCTGC^ 
ATTATCTCIH3TTTTCCTGGTGGGTTGCGCCCAGAACTTCAG 

Oligonucleotide #2 (SEQ 1D:10) 

TGGGTTGCGCCCAGAACTTCAGCCGCCAGGAAGTTGCWCW 
CGGCGAGCTGTTCGGTAAAGK3CTCTGGTCGTGTGGC3ATG 

Oligonucleotide #3 (SEQ ID:H) 

AAAGGCTCTGGTCGTGTGGCXJATGGCCATCGGCGGTGCOOTTCrGGGCGG 
GTCAGAGCATGSR.CCAGCAGGA.TA 

Oligonucleotide #4 (SEQ ID:12) 

GTTCCAC^GAGTAGCTGmCCGGTGTCCGGATTACGCCAACGAGTAACCTOGCCGGCT 
CAOAGACTGGTTCAGTTTOATTTTATCCTGCTGOTCCATGCTCTGACC 

Oligonucleotide #5 (SEQ ID:13) 

GGTGCCGTAGATTTCCTGTTTCTGACCTOCGATCATGGCrrTTCTOC 
CGGCGTTCCTGTWQTTGTAACGCTGGTAGGT 

Oligonucleotide #6 (SEQ 1D:14) 

CGTCCTCrrCGTCCTCiGTCaSAATTCAGATAAGCTTAT^ 
GGCTGACGGCACGCGGTGCCGTAGATTTCCTGTTTCTGAC 

C. DNA sequence of E. coli optimized ospA gene, 17e2 (SEQ ID:3) 

atgcgtggttgcctgcaoc»cag<tct 

tcagccgccaggaagttqqcgomccaccgotwggttc^ 

aggctctggtcgtgtgtcgatggccatcggcggtgcggttctgggcggtctgattggct 

cagagciatggaccagcaggataaaatcaaact 
ctcgttggcttaatccggacaccgotaacagctactctotggaaca; 
caaacaotaacgccgtcagcagtactgccgcgaa^ 
gaaatctacggcacok^tgcccta^cggatggccgctggcaqgt^ 
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A. Amino acid sequence of optimized OspA protein, 17E2, (SEQ ID: 4). 

MRGCLQGSS LI 1 1 SVFLVGCAQNFS RQEVGAATGAWGC3VAGQLFGKGSGRVS MAI GGAVLGGL IGSKIG 

QSMDQQDKIKIjNQSI^KVKAGQVTRWRNP^ 

EI YGTACPQPDGRWQVI STEK 

B. DNA sequence of cl7e2 ospA construct with N-terminal fusion partner (SEQ DD:5). 

ATGTC&GTTGAATTCTACAACrCTAACAAATCAJK^C^^ 
CTAACACATCTQACAGTGATTTAAATTTAAATGAC^TAAAAQTTAta\TATT 

ACAA0<»C»AACTTTp:OKjTGTGAC^ 

CTCATATGCGTGGTTGCCTGCAGGGCAGCTCTCTGA^ 
GAACTTCAGCCGCCAGGAAGTTGGCGCGGCCACCGGTGCGGTTOTGGOCX3CT 

GGTAAAGGCTCTGGTCGTGTGTCGATGGCCATC^^ 
TCGGTC^GAGC&TGGACCAGCAGGATAAAATCAAACT^ 

GGTT ACTCGTTGG CGTAAT CCGGACACCGGTAACAGCTACTCTGTGGAAC GGGTT CGCACCTACCAGCGT 

TACAACAAACAGGAACGCCGTCAGCAJWACrG^^ 

AAG&GGAAATCTACGGCACCGCGTGCCCTCA^ 

C. Amino add sequence of C17E2 OspA construct with 
N-terminal fusion partner (SEQ ID:6). 

MSVEFYNSNKS AQTNS ITP IIKCTNTSD SDLNLNDVKVRYYYT SLGTQOQTPWCDHAGALLGNSYVDNTS 
KOTANFVOTABPTSTYDTYLDPSHMRGCLQGSSLII^ 

GKGSGRVaMAIGGAVLGGLIGSKIGQSMDQQDKIKLNQSLEKVnCAGQTTRWRNPDTGNSYSVEFVR 
YUKQERRQQYCRBPQOKAMIAGQKQEiyOTACPQPDGRWQVI^TEK 



FIGURE 6 

A. Expression vectors encoding the optimized ospA fusion constructs 
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FIGURE 7 



Map of the ospA-fasion construct encoding a C-terminal fusion 
partner under 17 promoter control. 
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A. CLONING STRAGEGY FOR OSPA TCE FUSION PROTEIN 
CONSTRUCTS. 



B. (a) Nucleotide sequence of the tt P2 olignucleotide (SEQ ID:17) 

cgccagggttttcccagtcaco&cggatccgtct^ 
ggtattaccgaactgattaattaagcttcggaccaggacgagagqacs 

(b) Nucleotide sequence of the MVF olignucleotide (SEQ ID: 18) 

CGCCAGGGTTTTCCCAGTCACQACGGATCCOTCTC^^^ 
COTCTGGAAGGCQTClATTAATTAAGCTTCGGACCAGGACGAGAGGACa 

(c) Amino acid sequence of the tt P2 TCE (SEQ fJD:19) 
QYEKANSKFIOITEL 

(d) Amino acid sequence of tile MVF TCE (SEQ ED:20) 
LSEDCGVIVHRLEGV 
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FIGURE 9 

Coho salmon antibody titres against OspA-fusion protein 
candidate vaccines. 
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FIGURE 10 

Whole lymphocyte proliferative response to OspA-fusion 
proteins in Atlantic salmon. 
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FIGURE 11 

Vaccine trial in coho salmon of OspA fusion proteins. 




